Insulin modulation of human apolipoprotein B mRNA translation: studies in an in vitro cell-free system from HepG2 cells.
Insulin modulation of apolipoprotein B gene expression was studied at the translational level by the use of a cell-free translation system from a hepatoma cell-line, HepG2. Extracts of HepG2 cells lysed with lysolecithin were found to have high in vitro protein synthesizing activity utilizing endogenous mRNA. The level of peptide chain initiation was high, as suggested by a significant inhibition of translation by edeine. The translation products of endogenous mRNA in HepG2 cell-free lysate were probed with anti-apolipoprotein B antibodies to investigate its synthesis. A 550 kilodalton (kDa) polypeptide was selected by a polyclonal antibody, as well as a monoclonal antibody, against the C-terminal end of apolipoprotein B molecule. This in vitro synthesized polypeptide was also found to compare well in size with the in vivo product. The HepG2 lysate was also shown to efficiently synthesize in vitro a number of other proteins including albumin, apolipoprotein E, apolipoprotein A1, and actin. The in vitro synthesis of polypeptides as large as 500 kDa was unexpected and has not previously been demonstrated in a cell-free system. The HepG2 translation system was used to investigate the effect of insulin on the in vitro translation of apolipoprotein B. Lysates prepared from HepG2 cells treated with insulin were found to have lower translational activity (by an average of 52.3%) for apolipoprotein B compared with lysates from control untreated cells. In vitro synthesis of actin and apolipoprotein E were unaffected under these conditions. The insulin-stimulated decline in in vitro apolipoprotein B synthesis was not due to a change in apolipoprotein B mRNA levels as determined by slot- and Northern-blot analyses, suggesting that the inhibitory effect of insulin may be exerted partly at the level of apolipoprotein B mRNA translation.